L
Ow back pain is a common human malady. Occupational activity has been implicated as a variable associated with low back pain, and workers in heavy industry have been well studied. Low back pain is thought to be a particular hazard to the nursing population, yet only recently have researchers focused attention on nurses and other health care workers involved in physical care of clients. A review of the literature identifies the scope of the problem in nurses and variables associated with low back pain. Stubbs (1983) estimated the annual incidence of back pain for nurses in England and Wales to be 43.1%, based on questionnaires completed by over 3,900 subjects. Forty-four percent of the back pain episodes occurred while the nurses were at work. Seventy-eight percent of the subjects reported their most recent episode as inclusively or exclusively involving the low back.
An estimated 750,000 work days were lost annually due to back pain, accounting for 16.2% of all sick leave in the sample. Significantly more back pain attributed to client handling was shown to occur in geriatric, general medical, orthopedic, and district nursing (Stubbs, 1981) .
The British Royal College of Nursing Working Party reported that the incidence of back pain among nurses in England was as great as, if not greater than, that among industrial manual workers (Reed, 1980) . A Scottish case/control study identified the prevalence of low back pain in nurses from Scotland to be
Researchers have
identified client handling as a key factor leading to injury.
34.6%, compared to a 30% prevalence in teachers. Low back pain was significantly more frequently due to occupational factors in nurses than in the teacher controls (Cust, 1972) . Dehlin (1976) reported a 46.8% incidence of back symptoms (particularly in the lumbar area) among female nursing aides in a Swedish geriatric hospital. Recurrence of low back symptoms was common, appearing in 82% of the subjects.
A large Massachusetts hospital employing 1,520 nurses reported that nursing staff (43% of all employees) accounted for 67% of the hospital's lifting injuries (Hoover, 1973) . Uhl (1987) reviewed personnel data from a large Pacific northwestern medical center and found that 19% of the nursing personnel reported back injury during the 2V2-year study period. While this study showed an inverse relationship of reported numbers of elient lifts per shift for the observation and self-report data, no association was drawn between back injury and client lifting.
Harber (1985) , in a survey of 550 nurses in a large tertiary care hospital in California, reported that 52% of the subjects had developed occupationallow back pain within the past 6 months. Forty-four percent reported developing occupational low back pain within the past 2 weeks. Comparison with a control group of unit service coordinators suggests the validity of the work relatedness of low back pain in the nurses. Twenty-nine percent of the nurses took medication for their low back pain, and 9% missed work due to low back pain.
Little difference in incidence and prevalence rates were found between nursing divisions. The researcher concluded that the morbidity, lost work time, and interference with effective work due to low back pain are markedly underestimated when only employee health service data are used.
METHODOLOGY
The twofold purpose of this study was to identify the incidence and severity of low back pain among a group of staff nurses and to identify variables associated with occupationallow back pain.
All orthopedic/rehabilitation nursing units at a large, midwestern metropolitan hospital were chosen for study. Selection of those units was based on a history of high incidence of reported back injuries in comparison with other units and the permission of the head nurses to participate in the study. The target population included all full-time and part-time staff nurses working on those units for a 3-month period (N =67).
The operative definition of low back pain developed by Harber (1985) was used to facilitate comparison of incidence rates within the literature. Low back pain was defined as pain in the low back area, excluding menstrual cramps and/or leg fatigue unassociated with low back pain. Occupational low back pain was defined as low back pain related to working on the nurse's present unit.
A 45 item questionnaire was developed after an extensive review of the literature. The tool addressed the incidence and severity of work related low back pain, and ergonomic, personal, and task related factors which may be associated with low back pain. Surveys were piloted by the head nurses and assistant head nurses on the involved units, and modified according to feedback.
The questionnaire was organized into three major sections. The first elicited information on the incidence and severity of low back pain, reporting practices, and primary activities and situations associated with occupational low back pain. Questions about the availability and use of mechanical lifting aids, and the identification of unsafe equipment which may place staff nurses at risk for back injury, were included in the second section.
The final section sought individual data about nursing employment history, lifting training, emotional stress, fitness level, flexibility indicators, family history of low back pain, age, sex, height, and weight. A written explanation and assurance of confidentiality was attached to each survey.
The study was explained verbally to the participants during staff meetings or shift report. Written information and questionnaires were 
RESULTS
The population of nurses who completed this survey consisted of 50 women, two men, and one subject who did not specify gender. The ages of the subjects ranged from 23 to 61 years, with a mean of 35 years. The average years of staff experience (in full-time equivalents) was 7.7 (SO 6.8, range 1 to 34 years). Mean years of orthopedic/rehabilitation nursing experience was 3.6 (SO 3.9, range 0 to 24 years). Mean number of months worked on present station was 57.7 or approximately 4.8 years (SO 63.1, range 1 to 300 months).
Over one third of the respondents (35.8%) received hospital sponsored lifting and/or transfer training within 1 year or less of the survey, one half (49.1%) received training more than 1 year before the survey, and 15.1% never received training. Sixty-six percent of the respondents answered affirmatively to "In the past 6 months, have you felt overly stressed at work?" Factors that contributed to work stress are shown in Table 1 .
Tight neck muscles were experienced by 29% of the subjects, and 18.4% complained of having trouble sleeping. Less frequently cited indicators of stress included inability to relax, jaw clenching, queasy stomach, bouncing/jerking foot, trembling hands, grinding teeth, fast/pounding heart, and crying easily. Over half of the subjects (53%) denied any of these symptoms.
The average height of the subjects was 65.7 inches or approximately 5 ft 5 inches (SO 2.7, range 58 to 73 inches), and weight 139.3 lb (SO 26, range 95 to 242 lb). A positive family history of low back pain was identified by 26% of the subjects.
Cigarette smoking was reported by 30.8%, with a mean of 12.4 (SO 8.3, range 1 to 30) cigarettes smoked per day.
Thirty-eight of the respondents (72%) stated they had experienced low back pain as defined in the study. Twenty-eight of the respondents (53%) had experienced this pain within the past 6 months.
When asked if they had ever had low back pain related to working on their present units, 33 subjects (62%) answered affirmatively. Of these subjects with a history of work related low back pain, 25 had experienced this pain within the 6 months preceding the study (Table  2) .
Variables Associated with Low Back Pain: An Epidemiologic Approach
An epidemiologic approach is used to discuss the variables associated with low back pain in this nurs-ing population. Health is the result of a balance of many factors, which can be classified as relating to the agent, the host, and the environment.
The agent is the factor which is the immediate or proximal cause of injury; the host is the human at risk of developing the Injury; the environment includes all things external to the agent and the host (Leahy, 1982) . The interaction of the agent, host, and environment must be understood before appropriate strategies can be selected for prevention and control of low back pain in nurses. Questionnaires were separated into two groups-subjects with a reported history of low back pain related to work on their present unit (n =33) and subjects without such a history (n =19). One subject did not respond to the low back pain questions. For ease of analysis, these groups are described as injured and noninjured (based on the 52 respondents to this set of questions). Responses of the two groups were examined using t test and chisquare analyses (p < .05).
Although the mean age of the injured group was older (36 years) than that of the noninjured group (34 years), this was not statistically significant.
Injured subjects averaged more years of generic (8.8 years), orthopedic (4.7 years), and rehabilitation (2.3 years) nursing experience, than the noninjured group (6.1 years, 2.0 years, and 2.0 years, respectively). However, the differences were not statistically significant.
The injured group had worked an average of 75.4 months or 6.3 years on their present unit, compared to 29.5 months or 2.5 years in the noninjured group. This was significant at the p < .05 level.
Of the injured group, 60.6% reported receiving hospital sponsored lifting transfer training more than 1 year prior to the study, compared to 1. Take medication (including aspirin) for low back pain. 2. Have low back pain lasting more than 30 minutes. 3. Have low back pain lasting more than 30 minutes which was due to work. 4. Go home with low back pain although you came to work without discomfort. 5. Change your non-work plans due to work related low back pain. 6. Have any severe low back pain (no matter how brief) while working, which made you stop what you were doing. 7. Miss work due to work related low back pain. (1985) 31.6% of the noninjured group. Only 24.4% of the injured group received training 1 year or less prior, compared to 52.6% of the noninjured. These variables were not shown to be statistically significant.
*Adapted from Harber
Although not statistically signifi- TABLE 3 Primary Occupational Activities Associated With the Most Severe Episode of Low Back Pain unexpected movement (7), client confused/could not follow directions (5), client too heavy (4), client refused to help/uncooperative (3), client had poor balance (2), and other (3).
Primary activities associated with the most severe episode of low back pain for the 33 nurses who experienced low back pain while working on their present unit are shown in Table 3 .
Environmental Variables
Of the 28 nurses who experienced work related low back pain within the past 6 months, 78% did not report it to management. This group was asked to check all of the applicable reasons for not reporting their symptoms. The most common responses included feeling it was insignificant (42%), and inability to identify a specific action that caused pain (42%). To a lesser extent, nurses failed to report low back pain because no one was available to take over their assignment (8.3%), fear of losing one's job (8.3%), and fear of what co-workers might think (4.2%). None of the respondents identified failure to report their pain as a result of management being non-supportive regarding back pain.
More than half of the total population (59.6%) felt adequate lifting assistance was available on their unit. "Staff shortage" and "it takes too long to wait for help" were cited most frequently as reasons for inadequate lifting assistance. None of the subjects identified "staff is not helpful" or "hesitant to ask for help" as reasons for inadequate lifting assistance.
Nearly all of the subjects (97.8%) reported using sliding boards when appropriate. Transfer belt use, when deemed appropriate, was reported by 90.7% and Hoyer lifts by 54.3%. Only 6.5% of the respondents stated that comp vests (a back support vest worn over the uniform) were available. Some confusion regarding responses to the comp vest question was noted, as many of the respondents stated they were not familiar with the term.
When asked if mechanical lifting aids might reduce the number of low back problems among unit staff, 20 (37.7%) nurses said no, 17 (32.2%) said yes, and 16 (30.2%) did not feel a problem existed. Of the respondents, 67.3% felt they could identify unsafe or potentially unsafe equipment on their unit which might place nurses at risk for low back injury (Table 4) .
Prevention
Several strategies for reducing and/or preventing occupational low back injuries were identified by the subjects. Those strategies identified by at least four respondents include use and/or review of good body mechanics, better staffing, better staffing availability, comp vests, and assistance with transfers.
Less frequently cited preventive strategies included more realistic No statistically significant differences were shown between the injured and noninjured groups in mean height and weight, degree of flexibility, perceived fitness level, family history of low back pain, frequency of aerobic/anaerobic exercise, exercise induced low back pain, or hours spent in a motor vehicle. More of the injured respondents (37.5%) smoked cigarettes, compared to 15.8% of the noninjured respondents, but again, this was not statistically significant.
Agent Variables
Injured subjects (n = 33) were asked to recall their most severe episode of work related low back pain. Twenty-eight (90.3%) indicated that this episode occurred during client handling. Of this group, 18 (64.3%) indicated the client's actions contributed to the incident. Contributing factors included No statistically significant differences between the injured and noninjured respondents were identified when demographics, family history of low back pain, lifting; transfer training, level of stress, perceived fitness and flexibility, smoking behavior, and anthropometric data were compared.
These results are similar to published research on host factors, with the exception of the Owen (1984) study, which identified poor flexibility, stress overload, family history of low back pain, and smoking as variables with the greatest discriminatory power to predict back injury in nurses. However, while not statistically significant, more of the injured orthopedic/rehabilitation nurses smoked (37.5%) than the noninjured nurses (15.8%).
Length of time worked on present unit was the only statistically significant variable associated with occupationallow back pain, with the injured nurses working a mean of rehabilitation candidates, common sense, no lifting alone or without adequate assistance, unit working as a team/staff cooperation, mechanical lifting aids, strong medical aids, heavy equipment off floor at waist level/no lifting heavy equipment, waiting for adequate help, more men to help with lifts, no lifting of heavy clients, more medical aids to help with transfer, more staff on night duty, and a nursing assistant or client care assistant shared between two units to help with lifting.
DISCUSSION
The findings of this study demonstrate a high frequency of low back pain in this population of nurses as compared to other studies reported. Of the respondents, 72% reported having had low back pain at some point in their lives and 53% reported having had such pain within the past 6 months. One study in Scotland (Cust, 1972) noted that 34.6% of the nurses studied had a history of low back pain. Stubbs (1983) estimated a 43.1% annual incidence of back pain in English and Welsh nurses.
In this study, more than half (62%) of the respondents reported experiencing low back pain related to working on their present stations, and 47% experienced this pain within 6 months prior to the study. These results are consistent with those reported by Harber (1985) . Of the staff nurses Harber studied, 52% had developed back pain due to work during the previous 6 months.
When data on severity indicators of low back pain are compared, the results between the diverse nursing population studied by Harber and the orthopedic/rehabilitation population are very similar, with a maximum variance of 3% (Table 5) . These results lend support to studies that show hospital staff nurses in general to be at risk for low back pain, rather than nurses in specific areas of service.
Agent Variables
Of the agent variables, re- searchers have identified client handling as a key factor leading to injury. Stubbs (1981) reported that 84% of occupational low back injuries in British nurses could be attributed to moving or supporting a client. The present study lends support to Stubbs' findings. Of the orthopedic/rehabilitation nurses studied, 90% indicated that their most severe episode of low back pain occurred during client handling. Of this group, 64% indicated that client actions contributed to the incident. In the literature, unexpected movement and uncontrolled situations involving clients have also been implicated as hazardous. Lifting a client in bed was cited most frequently as the primary activity associated with low back pain in both the Harber study (1985) and the present study. At least one researcher has identified the potential risks of activities performed from the side of the bed (Harber, 1985) . 75.4 months (6.3 years) compared to 29.5 months (2.5 years) in the noninjured group. Owen (1984) reported similar findings, and identified that nurses who worked longer on units requiring frequent lifting were more likely to have injured backs. Multi-occupational findings by Magora (1970) also indicated that the incidence of low back pain was directly proportional to the degree of occupational seniority, particularly in nurses and industrial workers. Other studies have found the opposite and have identified newer employees to be at greater risk for back injury, with a significant trend of decreasing incidence as duration of employment increased (Bigos, 1986) .
Environmental Variables
Little research has been done on environmental factors such as the design of the nurse's workplace and ergonomic considerations. Dehlin (1976) found that only 5.6% of nursing assistants studied used mechanical lifts often, although they were available on all units. In contrast, the nurses in this study reported consistent use of transfer belts (used by 90.7% of the population when deemed appropriate), and 54.3% used Hoyer lifts when appropriate.
When asked if mechanical lifting aids might reduce the number of low back problems, 32.2% answered affirmatively. Unsafe or potentially unsafe equipment which might place nurses at risk for low back injury were identified by 67.3% of the respondents.
Umitations of Study
Survey research is inherently problematic because information is self reported. Most of the data were intended to be subjective, but a few of the questions (i.e., degree of flexibility) required subjective responses for objective phenomena. The validity of this information cannot be verified.
The questions related to the frequency of participation in aerobic Ofthe subjects studied, more than half reported experiencing low back pain related to working on their present units.
and nonaerobic exercise were mutually exclusive, but not exhaustive. Several participants checked between the first and second choice and explained that they exercised every few weeks or almost weekly. All data apply to the population of orthopedic/rehabilitation nurses of this midwestern hospital. The findings may not be generalized to apply to all nurses.
CONCLUSIONS
Research indicates that staff nurses are at high risk for low back pain. However, efforts to identify host variables associated with injury have resulted in conflicting reports. The two factors most often agreed upon in the literature are length of time in work demanding frequent lifting activity and history of low back pain.
Thus at a minimum, senior nurses from physically demanding units and nurses with a history of low back pain should be targeted for back injury prevention. Job placement in less physically demanding areas should also be considered seriously. Although not statistically significant in this study, smoking behavior has also been implicated as placing nurses at higher risk for low back pain. However, further research in this area is needed.
Lost time and workers' compensation data underestimate the scope of the problem as evidenced in this and other studies. Of those orthopedic/rehabilitation nurses with a recent history of work related low back pain, only 8% missed work because of it, and 78% failed to report it to the management.
Early reporting of symptoms should be encouraged to prevent further pain and injury.
Long term prospective surveillance efforts to assess the development of the problem in nurses should be carried out. It may be that those injuries that occur but are not severe enough to meet workers' compensation criteria eventually become claims. If so, early reporting and reporting of non-work related low back pain is truly critical to long term prevention and control.
The majority of low back pain episodes in nurses occur during client handling. More attention should be given to adequate staff availability for shared lifting activities, better design and use of mechanical lifting aids, and further research in how to safely perform tasks from the side of the bed.
Job site analysis of nursing units and activities would serve to identify physical demands and environmental hazards. Identified environmental hazards could be corrected, utilizing an ergonomic approach to worksite design. Methods to identify and correct equipment hazards which might place nurses at increased risk should also be in place. Cost for maintenance and repair of equipment should be planned in the operating budget of each nursing unit.
Although training in body mechanics has not been shown to decrease the incidence of back injury in health care workers, this group of nurses identified training more often than any other strategy for prevention. Perhaps training is only relevant if it is tied to an ergonomic job analysis and job specific training.
Back injury is problematic due to the client "human" factor. Although unexpected actions of clients are difficult to control, problem solving efforts must be considered. Attention should be given to assessing the client's readiness and ability to successfully aid in movement, and to properly medicating the client for pain or sedation as needed.
Nursing staff should be trained in techniques to minimize their chance of injury in unexpected situations (i.e., how to fall with a client or break a fall). Again, attention should be given to ergonomic design of the environment and equipment selection with both client and care provider safety in mind.
In summary, back injury in the nursing population is a complex and multi-faceted problem with no clear cut strategies for control. The literature suggests that less attention should be placed on classic training and identification of personal risk factors and more research should be directed to worksite and equipment design, staffing patterns, and control of factors relating to the safe movement of clients.
The occupational health nurse in the hospital setting can help prevent low back pain in nurses by increasing both awareness and recognition of the problem among nurses and management. Existing principles must be used to implement injury prevention and control strategies. Information gained from such strategies should be shared and studies replicated to add to the growing knowledge base concerning low back pain and injury in nurses. The morbidity, lost work time, and interference with effective work due to low back pain are markedly underestimated when only employee health service data are used.
Injured subjects averaged more years of generic, orth?~edic, and rehabilitation nursing experience than the non-Injured group.
Of the studied nurses who experienced work related low back pain within the past 6 months, 78% did not report it to management.
More attention should be given to adequate staff availability for shared lifting activities, better design and use of mechanical lifting aids, and further research in how to safely perform tasks from the side of the bed.
